Epidural morphine was compared with placebo in two randomly selected but similar groups of patients undergoing upper abdominal operations. There was no quantitative or qualitative difference in the analgesia obtained in the two groups of patients but there were significantly diminished long term requirements of intramuscular morphine in those who had been previously given epidural morphine when compared with epidural placebo. The possible causes and implications of this difference are discussed.
gery. It also seemed to be effective in relieving the pain of labour, possibly because the increased vascularity of the epidural space in pregnancy led to rapid clearance of the drug with a consequent inability to reach effective concentrations in the cerebrospinal fluid and spinal cord. ~2 In his preliminary studies, Torda found that epidural morphine provided analgesia of rapid onset (2-5 minutes) associated with a duration of 12 hours or greater. The quality of pain relief was thought to be superior to systemically administered narcotics and there was no clouding of consciousness, nausea or vomiting.t3 Compared with local anaesthetic agents given by the epidural route, there seemed to be little or no risk of hypotension, lfit could be shown that the administration of narcotics into the epidural space is consistently effective, it would offer considerable advantages in the provision of post-operative pain relief.
This study was designed to ascertain if there is consistent pain relief with the use of epidural morphine in doses which have been recommended and, also, to note the quality of pain relief when epidural morphine is compared with epidural placebo in major upper abdominal operations.
METHODS
A total of 18 patients took part in the study; nine were given epidural morphine and nine a placebo. The patients were all in A.S.A. groups 1 and 2 and were comparable in terms of age, weight and physical condition. They were all undergoing major abdominal operations of at least two hours duration, and had received an explanation of the procedure ofepidural cannulation at the time of their pre-operative assessment. 453 Canad. Anaesth. Soc. J., vol. 28, no. 5, September 1981
Each patient was also told during this preoperative assessment that he or she would be receiving either morphine or saline through the epidural cannula and that the quality of pain relief was going to be assessed in the post-operative period. The patients were subsequently randomly assigned to be given epidural morphine (preservative-free morphine sulphate 3mg in 10ml of normal saline) or a placebo (10ml of normal saline) by epidural catheter. Neither the anaesthetist nor the recovery room staff knew whether morphine or placebo had been injected. Anaesthesia itself followed standard practice with regards to premedication, induction and maintenance. Each patient was premedicated with morphine 10 mg intramuscularly one hour prior to surgery, a sleep dose ofthiopentone was given for induction, and pancuronium 1 mg pet" 10kg body weight was used for intubation and maintenance of muscle relaxation. Enflurane was used to maintain unconsciousness and the epidural catheter was inserted immediately after induction of anaesthesia. If intravenous fentanyl was used for analgesia in the course of the anaesthetic, it was not given in the last hour of the operation.
The need for analgesia was assessed clinically by the recovery room staff and the epidural injection was given when the patient became uncomfortable. (The catheter itself was removed immediately after the epidural injection had been given.) Prior to giving the epidural injection the pain was graded on a visual analogue scale ranging from 0 (no pain) to 10 (intolerable pain). Although such a method has a disadvantage of being a subjective grading, nonetheless according to most observers t4"15 it seems to be a most sensitive and accurate method of comparing pain in any large number of patients.
For best assessment of response to the treatment the pain relief scale should be combined with a pain scale, and consequently 30 minutes after the epidural injection had been given the pain relief was measured by a simple descriptive rating -namely excellent, good, moderate, poor or absent.
Those patients who complained of pain at the 30 minute post-epidural assessment were given morphine 10 mg intramuscularly. Only one epidural injection was given to each patient and all subsequent analgesia was provided by intramuscular morphine.
The patients were assessed at 30 minutes, 60 minutes, 4 hours and 12 hours after the epidural injection had been given; following the twelve hour assessment patients were sent back from the recovery room to the wards.
RESULTS
Patients were assessed 30 minutes after the epidural injection and the results are shown in Table I . There was no significant difference in the degree of pain relief between the patients in the morphine group and those in the placebo group, although both groups in general had relief of pain. It is also interesting to note that the quality of analgesia was similar in both groups.
At the 30 minute assessment four patients in the morphine group and five in the placebo group required an injection of intramuscular morphine, a difference which is of no statistical significance. In every case when intramuscular morphine was required, it was given in a dose of 10 nag.
At the end of one hour, four patients in the morphine group and eight of the nine patients in the placebo group required either a first or a repeat intramuscular injection of opiate (Table  II) . This was highly significant (P < 0.05).
When the patients were assessed four hours post-operatively, the number of intramuscular injections of morphine 10 mg that they had demanded was tabulated. The results are shown in Table II1 and suggest that there is a significant difference in the intramuscular analgesia requiremerits between those who had recieved an epidural injection of morphine and those who had received an epidural injection of placebo. Those   TABLE I   PAIN SCALE The rating is from 0 (no pain) to 10 (intolerable pain). Analgesia when it occurred, was qualitatively similar in the two groups. Four patients in the Morphine group demanded I.M. Morphine. Five patients in the Placebo group demanded I.M. Morphine. There was no significant difference between the groups. who had received placebo needed significantly more opiate to maintain analgesia than those who had been given epidural morphine.
The 12 hour assessment has been tabulated in a similar fashion and again, as Table IV shows, the patients who had received an epidural injection of morphine initially required significantly less analgesia than those who had received an epidural injection of placebo. The tour tables are summarized graphically in Figure 1 , which shows the difference in dose requirements of morphine between the two groups of patients in the twelve hours following operation. Figure 1 The number of intramuscular doses of morphine 10rag required by the epidural morphine group and the epidural placebo group in the twelve hours after operation.
DISCUSSION
The use of opiates administered by the subarachnoid or epidural route has become increasingly popular over the last two or three years. Opiates are thought to act at the spinal cord level by attaching to encephalin receptors, thereby inhibiting the synaptic transmission of pain impulses. Nervous transmission is not completely blocked and so the techniques cannot be expected to provide analgesia during surgery.
In view of the articles extolling the efficacy of opiates, whether given by the subarachnoid or epidural route, the lack of pain relief that was obtained in our random group of patients when compared with those receiving placebo was disappointing. Although it is not our intention to discuss in detail the placebo effects of drugs, many studies have shown that post-surgical pain, for example, can be relieved by giving a drug which is not considered to have a pharmacologically active effect. ~6 Many studies have shown that about 30 to 35 per cent of patients will report marked relief of pain after being given a placebo.~7 Although it is not clear precisely how a placebo works, and although the effect of a placebo does not diminish the reality of postsurgical pain, these studies showed that suggestion accompanied by a feeling that "something is being done," will be remarkably effective in the relief of pain. t8 From the findings in this particular study the immediate pain relief observed in those patients who had received epidural morphine could have been entirely due to a placebo effect.
Epidural saline was used as the inert drug with which morphine could be compared, but a recent article by Urban has suggested that subarachnoid saline may have some analgesic effect. ~9 Although we used the epidural route in this study, it is a possibility worth considering that the analgesia observed in the group which had been given saline alone may have been more than just a placebo effect.
In many respects, therefore, this study closely parallels those of Husemeyer, O'Connor and Davenport, who could not relieve labour pain with epidural morphine, t2 and of Selwyn Crawford who had similar results. 2~ We were using preservative free morphine, and Matthews has drawn attention to the fact that the preservatives contained in commonly used preparations of morphine can impair transmission in sensory nerves, which may account for some of the good results observed with intrathecal and extradural opiate injection. 2'
It should be pointed out that the dose of opiates administered by the epidural or subarachnoid route is by no means well established and it would certainly seem safer on clinical grounds to err on the side of giving too little, rather than giving an overdose of opiate with consequent dangers of complications, which have been described as occurring late after administration of the drug. ' Indeed, a disturbing number of recent reports have indicated that there may be delayed respiratory depression after intratheca! injection of narcotics, perhaps due to diffusion of subarachnoid opiate to the level of the cisterna magna and thence to the site of the respiratory and cardiac centers in the vicinity of the fourth ventricle. [22] [23] [24] [25] We deliberately chose the epidural route to minimize the possibility of delayed complications. Although we did not have any complications attributable to the action of opiates, it is nonetheless interesting to note that Torda and his co-workers, using extradural morphine 3 or 4 mg in volunteers, noticed that four of the five volunteers had urinary retention and three of four males had inability to ejaculate. 26 When one considers that some are using as much as 100 mg of meperidine in the epidural space, 27 the possibility of complications is very real indeed. The protagonists of epidural and intrathecal opiates have emphasized the safety of the procedure, as well as the freedom from complications. The number of clinical reports, however, that have referred to side effects such as nausea and vomiting 2a and the respiratory depression previously mentioned suggest that the technique may not be as risk-free as had at first been envisaged.
CONCLUSION
It has been suggested that the pain relief provided by opiates given by the epidural or subarachnoid route is due to a direct action on specific opiate receptors in the substantia gelatinosa of the posterior horn cells of the spinal cord. In support of this it has been demonstrated that opiate receptors exist in the spinal cord ~ and that small amounts of opiate bind to these receptors to produce analgesia that can be antagonized by intrathecal naloxone in a dose-dependent fashion. 2 Nonetheless the existence of endorphins and encephalins seems to be more widespread than was originally thought. Even in the central nervous system there seem to he multiple opiate receptors with distinct receptor populations of mu, delta and kappa binding sites. 29 We agree with those authors who suggest that there are multiple opiate receptors in the central nervous system and gastro-intestinal tract, with different characteristics, but we feel that the clinical evidence for a purely selective spinal analgesic action of opiates is not yet strong enough to warrant any dogmatism. In view of the rather disappointing results that we had with epidural morphine, the study has in some ways produced more questions than answers. As a result of this double-blind study, however, we tend to agree with Dr. Selwyn Crawford 3~ that analgesia is produced primarily because a certain critical but extremely small mass of drug (of the order of only 0.1 per cent of an intravenous dose) has traversed the blood brain barrier to reach sites in the brian stem, mid-brain, or cortex. 3~ We feel that be-cause of the complexity and multiplicity of opiate receptors and receptor binding it is at present too early to make the rather simplistic assertion that analgesia is produced solely by a specific spinal analgesic action. This is not to diminish the value of the technique of epidural or subarachnoid injection of opiate, but to emphasize that there still remain many uncertainties concerning the production of analgesia when opiates are injected by these routes and that the case for a primary action at the spinal cord level is stilt far from proven.
